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B. Objectives 

 The objectives were to determine the distribution of dust plumes within the Taklamakan 

Desert, study the behavior of dust within the region to see where dust is being transported, and 

compare this region to other dust regions around the world. 
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C. Executive Summary 

 Dust is but one of many aerosols that are analyzed at the Jet Propulsion Laboratory in 

Pasadena. The purpose of this paper is to describe the process in analyzing and digitizing dust 

within a source region to better explain the work achieved by my internship. This paper will go 

over how to view collected data by Multi-angle Imaging SpectroRadiometer (MISR) [1] and the 

procedure of downloading data to be analyzed. With this data, one can digitize dust plumes using 

two methods called plume lines and plume polygons with the help of the software MISR 

INteractive eXplorer (MINX)[3]; thus, the theory of MINX’s[3] algorithm and these methods are 

discussed in detail. Research was gathered from these techniques and emphasis is also focused 

on the obtained data and results. 
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D. Description of Position and Activities 

 Before the events of World War II, a group of students from Caltech decided to turn what 

was perceived as science fiction into a reality. With their knowledge of aerodynamics, 

mechanics, and chemistry; nevertheless, following the works of Robert Goddard they tested and 

launched small scale rockets in an area near the San Gabriel Mountains. This was the beginning 

of events to come that created one of the prestigious research facility in the world know as JPL. 

Even though JPL was first founded based on the development of rocketry, it has grown to 

encompass numerous divisions that branch into Business, Engineering, and Science.   

 I worked in the Earth and Atmospheric Science department in division 3285, Cloud and 

Aerosol, and was mentored by Olga Kalashnikova. Olga Kalashnikova works with the MISR[1] 

team at JPL. She is an aerosol scientist and is knowledgeable in optical properties of mineral 

dust. With her knowledge, she had created aerosol models for remote sensing application and 

uses satellite data for climate analysis. This was all achieved with her various educational 

credentials. She has received her Bachelor’s and Master of Science Degrees in Physics at Kazakh 

State National University, Kazakhstan. She continued her education here in the states with a 

Masters in Physics and PhD in Atmospheric Sciences at the University of Colorado at Boulder. 

This has lead to numerous publications such as “Mineral dust plume evolution over the Atlantic 

from MISR and MODIS aerosol retrievals” and “Importance of shapes and compositions of 

wind-blown dust particles for remote sensing at solar wavelengths”. 

 The MISR[1] team that Olga works with has many goals and objectives. One objective is 

to better understand the effects of aerosols on the climate. Aerosols are tiny particles in the air 

that can be created naturally such as water particles in clouds and ash from volcanoes; however, 

aerosols also include manmade particles such as pollution from fossil fuels. Another aerosol that 
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the MISR[1]  team studies is dust and its effects on the planet. These include effects on climate, 

human health, and various ecosystems. Previous works done on the study of dust regions include 

the ten year analysis on Saharan dust and its behavior transportation across the Atlantic Ocean. 

My position is to analyze the behavior of dust within the Taklamakan Desert to create better 

climatology model and determine where dust is being transported within the region. A ten years 

collection of data obtained by MISR[1] is available to the public and with this data, I was able to 

process and analyze trends and conditions that create dust activity. All of my time was spent in 

distinguishing and collecting MISR[1] data and digitizing the data to determine the plume heights 

and wind speed of individual dust plumes within the Taklamakan Desert.  

E. Descriptions of Project Completed and Data 

E.1: Data Collection 

 MISR[1] is in a polar sun-synchronous orbit around the Earth. This scientific instrument 

has nine individual cameras that point at different angles in relation to the Earth. These angles 

are pointed in a way to be beneficial in determining the heights of clouds and terrain, analyzing 

thermal radiation, and scanning aerosols by looking through maximum atmospheric area.  The 

nine cameras can also see in four color bands: red, green, blue, and near infrared. These 

wavelengths help determine the location of vegetation, reflective properties, and size and 

distribution of aerosol particles. As MISR[1] goes from pole to pole is uses its nine cameras to 

scan and take data of the land. The first step in analyzing orbital data collected by MISR[1] is to 

go through the public accessible database.  All the data could be found on MISR’s home page 

(http://www-misr.jpl.nasa.gov/) under the Get Data tab. Within this section one could navigate to 

the Browse Tool that is displayed in Figure 1. 
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addition, a comparison between the two regions will be beneficial to the scientific community. 

This can be accomplished the same way the Taklamakan Desert was analyzed. 

G. Personal Comments 

 This experience has been a wonderful one. Even though my major is Aerospace 

Engineering, I was greatly thrilled to try something new. One cannot be afraid to step outside the 

box and discover new possibilities. I have learned a lot from such amazing people I work with; 

nevertheless, the independence and work experience I obtained is priceless and hard to get 

without participating in some form of an internship at a company.  
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I. Glossary 

[1] Multi-angle Imaging SpectroRadiometer (MISR)-one of five scientific instruments on the 

Terra satellite.  

[2] Path Number-MISR slices the Earth into 233 individual paths. Each path corresponds to a 

different location on the Earth. 
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[3] MISR INteractive eXplorer (MINX)-software developed to analyze aerosols. 

[4] Block Range-Each orbit is cut into 180 blocks. Block 1 starts at the top of the orbit at the 

north pole and path 180 concludes the orbit at the bottom of the earth (south pole). 

[5] Parallax-the difference or apparent displacement of an object due to viewing that object at 

different locations relative to that object.  


